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The major types of laboratory studies used for risk assessment fall into two categories: 
whole animal dermal toxicity studies (acute or chronic) and in vivo or in vitro skin 
penetration studies. These studies are used to estimate body burden from dermal 
exposures for route-to-route extrapolation. Both types of studies are important and both 
could be made much more useful tor risk assessments. I will focus on limitations of 
whole animal formal toxicity studies, but some dermal penetration studies (particularly 
using solids) suffer from the same limitations. 

Dermal risk assessments are often based on specific exposure scenarios. Dermal 
exposures in the home, workplace, or the environment have a body surface area of 
concern, i.e., both hands or whole body. The exposure concentration is often known or 
estimated and the duration of exposure is known. 

To outline the problem, it is useful to contrast oral, inhalation and dermal routes of 
exposure. In a simple oral exposure, mass administered is the most important parameter. 
An amount of chemical is placed in the GI tract and that mass of chemical either is 
absorbed or comes out the other end. This process takes a certain amount of time, but 
ordinarily time is not an important parameter because once the process is initiated, it goes 
to completion. In an inhalation study, both the amount administered and the time over 
which the exposure occurs are important because for practical purposes the process of 
absorption stops with the exposure. In a dermal exposure, another parameter (in addition 
to mass and time) becomes important. That parameter is surface area. The surface area 
of the GI and the respiratory tracts are constant and can be ignored in exposures, but this 
is not the case with a dermal exposure because not all exposures are total body exposures. 
In dermal exposures (laboratory or actual exposures) mass, time and surface area all need 
to be defined. 

Current regulations require that the dermal dose be expressed as mg/Kg body weight with 
the dermal dose being spread over approximately 10% of the body surface area. So 
what’s the problem—can’t we just convert body weight to body surface area and express 
the dose as mass for area? NO! Look at the following theoretical relationship: 
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Source: https://www.industrydocuments.ucsf.edu/docs/tpgj0001 



As we add small amounts of chemical to the skin, keeping surface area constant, the 
amount of chemical absorbed will increase proportionally. There becomes a point when 
adding more chemical to the same exposure area does not cause more chemical to be 
absorbed. Out on the flat part of the curve, the relationship between amount of chemical 
on the skin and the amount of chemical absorbed is not instructive. 

An interagency workgroup to address this problem is suggested. Guidelines need to be 
changed or new ones written which will require dermal toxicity studies to: (1) choose the 
dose-response in a way that the point of “excess chemical” is known and (2) express the 
dose as mass/area. 
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